Estrogen delays the progression of salt-induced cardiac hypertrophy by influencing the renin-angiotensin system in heterozygous proANP gene-disrupted mice.
Left ventricular hypertrophy is considered an independent risk factor for cardiac morbidity and mortality, and many studies have shown that women have a lower incidence of left ventricular hypertrophy even after correcting for numerous risk factors. This cardio-protective effect seen in women has been attributed to estrogen, which likely modulates specific growth-promoting systems such as the renin-angiotensin system, and in turn may lead to the prevention of left ventricular hypertrophy. Furthermore, the underlying mechanisms responsible are poorly understood. The aim of the present study was to examine the effect of estrogen in relation to its impact on the development of left ventricular hypertrophy through its interaction with the renin-angiotensin system by using the proANP heterozygous (ANP +/-) mouse as a model of salt-sensitive cardiac hypertrophy. Male, female ANP +/- mice and also ovariectomized female ANP +/- mice treated with oil or estrogen, were fed either a normal or high-salt diet. All four groups exhibited a general suppression of the renin-angiotensin system under the high salt challenge. However, after the 5-week treatment period, marked left ventricular hypertrophy was noted only in the male and oil-injected ovariectomized female ANP +/- mice treated with high salt. Collectively, we provide direct evidence that the differences in cardiac hypertrophy between genders in ANP +/- mice is attributed to estrogen. Furthermore, estrogen may play a key role in slowing down the progression of salt-induced left ventricular hypertrophy in ANP +/- mice, in part, independent of the classical systemic renin-angiotensin system and possibly through other pathways.